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spot is made 

to exhibit a masking effect by decreasing a light transmissivity RL 
to the 

light near the longest wavelength λL in a light wavelength 
range capable 

of forming a system and made not to exhibit a masking effect so much 
by 

increasing a light transmissivity RS to the light near the shortest 
wavelength 

6clambda;S. Assuming that a straight line connecting the light 
transmissivity RS 

at the shortest wavelength λS to the light transmissivity RL 
at the 

longest wavelength λL is Y=aX+b, the curve of light 
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transmissivity S in 

this range is made to become S≤aX+b. Consequently, in an 
intermediate 

wavelength region in the wavelength range capable of forming the 
system, a spot 

having larger spot diameter than that at the longest wavelength 
λL is 

not appeared and stable signal reproduction is enabled by a 
reproducing device 

provided with a light source within this range. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is using the layer containing the matter from which light 
transmittance's changes with the optical reinforcement of the laser beam of specific wavelength (or 
specific wavelength band) especially with respect to the optical recording medium which records 
information on high density, and relates to what makes it the super-resolution spot which made small the 
diameter of a spot (diameter of an effective spot) actually irradiated on the information Records 
Department in an exposure laser beam spot, and performs informational playback or record playback. 
[0002] 

[Description of the Prior Art] In recent years, there is an optical recording medium which carries out 
record playback of the information optically, in these optical disks, large capacity-ization of storage 
capacity is considered and the proposal has constituted variously the shape of the shape of the shape of a 
disk, and a tape, and a card etc. Especially, recently, it is required that the high definition digital video 
information on one side about 2 hours should be recorded in magnitude (disk with a diameter of 12cm) 
about the same as a compact disk (it is hereafter indicated as CD). In order to fill this demand, 5 thru/or 
about 10-time recording density present [ CD ] is needed. In order to fill this demand, the one 10 times 
recording density [ 5 thru/or ] of this of current CD is needed. 

[0003] Since it is possible to form a record mark smaller than the diameter of an optical spot by 
controlling the laser beam reinforcement at the time of record in an optical recording medium generally, 
there is no principle upper limit community in improvement in a consistency at the time of record, 
however, the threshold value which cannot extract the diameter of an optical spot when extracting a 
laser beam with a lens to below a certain constant value — getting down, the densification of an 

optical recording medium has started how a playback laser spot is made small. Here, it turns out that 
what is necessary is to give the repeat wavelength of the record mark of a playback limitation by 
lambda/(2NA) (for lambda to be the wavelength of light and for NA to be the numerical aperture of a 
lens), to reproduce with light with short wavelength lambda, or just to use a lens with big numerical 
aperture NA in order to identify the record mark of shorter record wavelength and to reproduce. So, in 
recent years, research of short-wavelength-izing of an exposure laser beam, a high numerical-aperture 
lens, etc. is done briskly. 

[0004] For example, the technique which the source of short wave Nagamitsu takes out the SHG light 
which used the nonlinear optical element, and takes out 400nm light from 800nm light is proposed. 
However, the present condition is that there is nothing on the level which can ** from fields, such as 
conversion efficiency, a price, and stability, to practical use, and about 670nm of the semiconductor 
laser Hght widely used as the light source in which the present practical use is possible is a limit. 
Moreover, usable level is at most 0.6 from the reasons of, as for building a high numerical-aperture lens 
into an optical disk regenerative apparatus, the problem of the depth of focus and the physical precision 
(thickness, curvature, field blurring, etc.) of a disk becoming severe. Thus, using the light source of 
670nm of light wave length, even if it uses the lens of nxmierical aperture 0.6, recording density is not 
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made to about about 2.5 times compared with present [ CD ], and the above-mentioned demand is not 

satisfied. 

[0005] Then, according to a temperature change or the optical reinforcement of Ught irradiated, the 
approach a Ught transmittance property prepares the hght transmittance adjustable matter which changes 
reversibly in the shape of a layer in an optical disk, makes small the diameter of an effectual exposure 
spot of an exposure laser beam using this light transmittance adjustable matter, and carries out record 
playback of the high-density optical information is proposed. Record of an optical recording medium, 
and the optical reinforcement of the laser beam for playback Usually, if Gaussian distribution is shown 
and such a laser beam is irradiated on the above-mentioned light transmittance adjustable matter layer 
Only the high central part of the temperature in the spot of a laser beam or optical reinforcement serves 
as [ this light transmittance adjustable matter layer ] light transmission nature. The mask of other parts in 
a spot is carried out, and since the diameter of a spot (diameter of an effective spot) irradiated by the 
information Records Department where information was recorded causes the masking effect which 
becomes small, identification marking smaller than the actual diameter of a spot of an exposure laser 
beam is detectable. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the light wave length or light wave length band 
which absorbs a mask layer is beforehand appointed according to light source wavelength. And to the 
hght of this specific wavelength defined beforehand or a specific wavelength band, it has absorption, 
and there is httle absorption to light other than this specific wavelength or a specific wavelength band, 
and it serves as permeability mostly. For this reason, when the fiirther source of short wave Nagamitsu is 
made in the future, in the regenerative apparatus which carried the light source which outputs the light of 
the other light wave length or the wavelength band of that neighborhood, the situation of the masking 
effect not being demonstrated but it becoming impossible to reproduce generates the optical disk which 
absorbs the light of the light wave length of this light source, or the wavelength band of that 
neighborhood, and demonstrates the masking effect. 

[0007] For example, in the compact disk which has spread widely now, the range of the light source 
wavelength which can be materialized as a system is 780 to 830iim (wavelength range which can be 
system materiahzed). That is, a compact disk is reproducible if light wave length is the regenerative 
apparatus equipped with the hght source of the range of 780 to 830nm. However, when a mask layer is 
formed so that 780nm light may be absorbed and the masking effect may be caused, the masking effect 
over the exposure spot light fi'om the regenerative apparatus with which this mask layer was equipped 
with the 830nm light source hardly happens. Since the diameter of a spot of a SSOnm laser beam is 
larger than the laser beam which is 780nm when it condenses using the lens of the same numerical 
aperture, the optical disk in which such a mask layer was formed can be played with the regenerative 
apparatus equipped with the 830nm hght source. For this reason, the device for taking compatibility 
correspondence with the light source and the source of short wave Nagamitsu which are carried in the 
existing regenerative apparatus (or record regenerative apparatus) is needed. Moreover, the problem of 
the compatibility between the regenerative apparatus (or record regenerative apparatus) to dispersion in 
the operating wavelength of a laser light source is also produced. That is, in order that the above- 
mentioned mask layer may cause the masking effect to the light of specific wavelength or a specific 
wavelength field, the light wave length range usable to the light source becomes narrow. For this reason, 
management of the wavelength of the laser Hght source for taking the compatibility between equipment 
becomes severe, and causes a cost rise. As for the so-called problem of a wavelength dependency, for a 
certain reason, reducing the engine performance as an optical-recording-medium system by change of 
the operating wavelength of the light source as mentioned above is also regarded as questionable greatly. 

[0008] Then, this invention is made paying attention to the above-mentioned point, it enables it to take 
the large light wave length range of the laser beam for reproducing or record reproducing to the 
maximum extent, and if the laser beam irradiated fi-om the light source is the thing of the light wave 
length within the limits, it will aim at offering the optical recording medium which is stabilized and can 
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reproduce the recorded information, the light wave length range where the description can be 
materialized as a system — the maximimi ~ it is in the conditions of the mask layer which can be set up 
widely being shown. 
[0009] 

[Means for Solving the Problem] With the information Records Department where the information 
which can be read is optically recorded in order that this invention may attain the above-mentioned 
purpose It has the mask layer from which light transmittance changes reversibly according to the 
luminous intensity of a specific wavelength band on a light transmission nature substrate. In the optical 
recording medium which makes small the diameter of an effective spot of the spot light irradiated on 
said information Records Department using said mask layer from the light source by the side of 
equipment Said mask layer So that the effectiveness which makes said diameter of an effective spot 
small when the light near the longest wavelength of the predetermined light wave length range 
appointed as what can carry out playback or record playback of said information is irradiated may 
become the largest It is going to offer the optical recording medium characterized by the optical 
recording medium characterized by setting up. The above-mentioned mask layer is higher than Ught 
transmittance when the light transmittance when irradiating the light of the minimum wavelength of said 
predetermined light wave length within the limits irradiates the light of the longest wavelength, and 
from minimum wavelength, it is set up so that the light transmittance curve in within the limits of the 
longest wavelength may become smaller than the straight line which connects the light transmittance in 
said minimum wavelength, and the light transmittance in the longest wavelength. 
[0010] 

[Function] In order to constitute an optical recording medium so that the large light wave length range 
(it may be hereafter indicated as the wavelength range which can be system materialized) appointed as 
what can carry out playback or record playback of the information can be taken to the maximum extent, 
at least, by the light wave length within the limits, a regenerative signal is stabilized and needs to be 
acquired. Then, as a result of this invention persons* examining this problem, when the laser beam of 
above-mentioned light wave length within the limits is irradiated, The actual diameter of a spot 
(diameter of an effective spot) which the above-mentioned mask layer is passed and is irradiated by the 
information Records Department He notices that what is necessary is not to be based on light wave 
length but just to become fixed. Further the above-mentioned mask layer The diameter of a spot when 
the thing which has the low light transmittance in the low Ught transmittance section which carries out 
the mask of the exposure spot light condenses that the masking effect which makes spot size small is 
large, and a laser beam to the light source wavelength to be used paid its attention to two facts that the 
thing which has short light wave length becomes small. Consequently, it found out that what is 
necessary is just to form a mask layer [ as / a layer ] which makes high (or light transmittance low) the 
rate of Ught absorption to the light near the longest wavelength within the wavelength limits which can 
be system materialized, it is made to make demonstrate the masking effect, and the masking effect 
demonstrates not much to the light near minimum wavelength, thus — if it carries out — light wave 
length - a long wave ~ with a merit spot Ught, the masking effect by the mask layer is demonstrated and 
the diameter of an effective spot is made small to the diameter of an exposure spot, moreover — since the 
diameter of a spot by which light wave length was condensed with a short wavelength spot light is small 
from the first, even if the masking effect of a mask layer is small - the above - a long wave ~ the 
almost same optical spot as the diameter of an effective spot of the merit light source is obtained. 
[001 1] However, in the process of an experiment in which this invention persons look for the ingredient 
which can make the diameter of a spot small based on the above-mentioned idea, it turned out that un- 
arranging arises only on condition that a ****. For example, drawing 5 (A) is drawing showing an 
example of the light absorption property of the thermochromic matter which is an example of the 
ingredient which constitutes a mask layer, and this drawing (B) is an enlarged drawing of the part shown 
by A of this drawing (A), it is shown in drawing 5 (A) - as ~ the thermochromic matter - a certain 
wavelength lambdaX The absorption maximimi RL the thing which has two or more absorption 
maximums as shown in this drawing (B) depending on the matter although had, or the wavelength range 
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which can be system materiaUzed — lambdaS lambdaL ** — carrying out — Ught transmittance RS RL 
When the straight line to connect is made into Y=aX+b, there are some to which the Ught transmittance 
curve S becomes larger than straight-line Y=aX+b. About an optical recording medium with the mask 
layer of such a property, it is lambdaA. If it reproduces with the regenerative apparatus equipped with 
the light source of neighboring (part with larger light transmittance RA than straight-line Y=aX+b) light 
wave length, although the diameter of an optical spot which condensed will not become so small, since 
the masking effect is not demonstrated, a good regenerative signal is not acquired. 
[0012] Then, as shown in drawing 2 , it is minimum wavelength lambdaS within the wavelength limits 
which can be system materialized. Light transmittance RS which can be set Longest wavelength 
lambdaL Light transmittance RL which can be set To straight-line Y=aX+b to connect, a mask layer is 
formed so that the light transmittance curve S of the mask layer in within the limits of it may serve as 
S<=aX+b. Consequently, in an elliptic trochoidal wave length field, it is longest wavelength lambdaL at 
least. It does not become a bigger spot than the diameter of a spot. Therefore, the largest diameter of a 
spot is longest wavelength lambdaL. It is at the time, and in other wavelength fields, more equivalent 
[ than it / at least ] or it becomes a diameter of a spot not more than it, and if it becomes a regenerative 
apparatus (or record regenerative apparatus), the stable signal regeneration equipped with the light 
source within the wavelength limits which can be system materialized will become possible. 
[0013] 

[Example] Hereafter, one example of this invention is explained with reference to an accompanying 
drawing. Drawing 1 shows the sectional view of the optical disk of one example of this invention, this 
drawing (A) shows the sectional view of the direction of a tmck of the mold optical disk only for 
playbacks, and this drawing (B) shows the radial sectional view of a recordable mold optical disk. As for 
the optical disk 1 shown in this drawing (A), minute pit 2A according to information is formed in the 
light transmission nature resin substrate (it is only indicated as a substrate below) 2. Moreover, on the 
substrate 2, the laminating of the above-mentioned mask layer 3, a reflecting layer 4, and the protective 
layer 5 is carried out one by one. Moreover, as for the optical disk 1 1 shown in this drawing (B), guide 
rail 12A is formed in the light transmission nature resin substrate 12. Moreover, on the substrate 12, the 
laminating of the above-mentioned mask layer 3, the information recording layer 13, the above- 
mentioned reflecting layer 4, and the above-mentioned protective layer 5 is carried out one by one. 
[0014] As for the hght transmission nature resin used as the above-mentioned substrates 2 and 12, what 
is used as substrates of the usual optical disk, such as a polycarbonate, polymethacryhc-acid-ester resin, 
and an epoxy resin substrate, is usable. Moreover, about the formation approach of pit 2A or guide rail 
12 A, there is especially no limit and it is formed by the well-known approach. 
[0015] The mask layer 3 is formed on a substrate 2 and 12. It has a Ught transmittance property as 
shown in drawing 4 , if it has absorption by larger reinforcement than a threshold to the wavelength of 
the Ught source used for optical recording playback, and an absorbance decreases by the optical 
reinforcement more than a threshold, permeability increases and it becomes reinforcement still lower 
than a threshold, an absorbance will increase, and this mask layer has the property to return to the 
original condition. Consequently, the effectiveness of reducing the diameter of an optical spot irradiated 
substantially can be demonstrated. When a laser beam is irradiated on this optical disk 1, it will be 
reduced substantially, and a signal property especially f **, and the jitter property of the diameter of the 
laser beam which penetrated this mask layer 3 of a spot can improve, and it can enable record and 
playback of high density information. 

[0016] Furthermore, what has the light absorption property shown in drawing 2 is used for the ingredient 
which forms the above-mentioned mask layer 3. namely, minimum wavelength lambdaS Light 
transmittance RS Longest wavelength lambdaL Light transmittance RL large ~ minimum wavelength 
lambdas fi-om ~ longest wavelength lambdaL the Ught transmittance curve S in within the limits - said 
minimum wavelength lambdaS Light transmittance RS which can be set Longest wavelength lambdaL 
Light transmittance RL which can be set The matter smaller than the straight line to connect is used. 
Consequently, in an elliptic trochoidal wave length field, it is longest wavelength lambdaL at least. It 
cannot become a bigger spot than the diameter of a spot. Therefore, the largest diameter of a spot is 
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longest wavelength lambdaL. It is at the time, and in other wavelength fields, more equivalent [ than it / 
at least ], it becomes a diameter of a spot not more than it, and the signal regeneration stabilized when it 
was the regenerative apparatus equipped with the Ught source within the limits which can be system 
materialized becomes possible. 

[0017] Although various things with the above-mentioned property can be used as an ingredient of the 
mask layer 3, the thermochromic matter, the saturable absorption nature matter, the phase change matter, 
the photochromic matter, etc. can be raised. As thermochromic matter, the mixed stock of an electron- 
donative coloration compound, and an electronic receptiveness developer and a polar compound, an 
electron-donative coloration compound, the mixture of a phenol system developer, etc. is raised, for 
example. As an electron-donative coloration compound, a lactam system compound etc. can be raised to 
a fluoran system compound, a SUPIRO pyran system compound, a phthalide system compound, and a 
pan. By the saturable absorption nature matter, various coloring matter ingredients can be applied and 
they are the compound of a metal or a nonmetal, for example, germanium, antimony, a tellurium alloy, 
etc. also as phase change matter. It is possible to use various photochromic nature coloring matter 
ingredients as photochromic matter. 

[0018] The above-mentioned reflecting layer 5 is the same as that of the metalUc reflective layer 
generally used with an optical disk, and is formed with the thin film of metals, such as gold and 
aluminum, or an alloy. The protective layer 6 prepared on the reflecting layer 5 is formed if needed for 
the purpose of protection of a medium. This protective layer 6 can be easily formed by preparing 
ultraviolet-rays hardening resin with a spin coat. Moreover, the recording layer 13 prepared in the 
recordable mold optical disk 1 1 forms well-known material for optical recording using a spin coat 
method or vacuum deposition, and is more nearly usable than before in various things, such as phase 
change die materials and an optical magnetic adjuster. 

[0019] Next, it experimented by having created the optical disk based on the above-mentioned example, 
and the optical disk for a comparison, and the evaluation was carried out. In addition, by the following 
experiments, it is minimum wavelength lambdaS of the range which can be system materialized. It is 
referred to as 633nm and is longest wavelength lambdaL. It was referred to as 690imi and the optical 
disk was created. The optical disk 1-1 of an example is 4 times the recording density of a compact disk, 
and formed the mask layer 3 of 50-lOOnm thickness on the polycarbonate resin injection-molding 
substrate 2 with which the signal is established as a very small pit. 1 : 1 mixture (both are the Yamamoto 
Chemicals make) of GN-169 and GN-2 was used as an electron-donative coloration compound, the 
thermochromic coloring matter of bisphenol A was used for it as a developer, and 50-lOOnm of this 
mask layer 3 produced the film by about 1:1:4 ratio on the monitor with the vacuum deposition method. 
Aluminum was formed in the thickness of about 70nm as a reflecting layer 4 on it, and ultraviolet-rays 
hardening resin SD-17 (Dainippon Ink make) was further formed by the thickness of about 7 
micrometers as a protective layer 5. 

[0020] Moreover, the optical disk 1-2 produced as an example 1 of a comparison was created like the 
above-mentioned optical disk 1-1 except having not prepared GN-169. Moreover, the optical disk 1-3 
created as an example 2 of a comparison is GN-2 and GN-169 2.5 : It mixes by 2, it doubles with 
bisphenol A fiuther, and is 2.5 on a monitor. : It was referred to as 2:9. The reflective spectral 
characteristic of these optical disks 1-1, 1-2, and 1-3 is shown in drawing 3 . As shown in this drawing, 
as for the optical disk 1-1 of an example, the absorption maximum serves as near 690nm. Moreover, by 
having not prepared GN-169, the light absorption maximum will shift near 620nm, and the optical disk 
1-2 of the above-mentioned example 1 of a comparison is minimum wavelength lambdaS. Light 
transmittance RS Longest wavelength lambdaL Light transmittance RL It becomes small. Moreover, the 
optical disk 1-3 of the above-mentioned example 2 of a comparison has the two absorption maximums, 
and serves as a light transmittance curve with the larger light transmittance near [ which is an elliptic 
trochoidal wave length field ] 670nm than straight-line Y=aX+b. 

[0021] The optical disk 1-1 which carried out [ above-mentioned ] creation, 1-2, and 1-3 were 
reproduced by the player which carried the laser diode (the wavelength of 690nm, 670nm, and 633nm) 
(playback conditions linear-velocity CLV3 m/s, rotational fi-equency lOOOrpm, playback power about 
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1 .4 mw(s)), and the ratio of the playback amplitude of the shortest pit and the playback amplitude of the 
longest pit was measured. The result is shown in Table 1. 



[0022] 
Table 1] 








63 3nin 


e70m 


690niii 














mo% 




{^'^ 7.7 1-3) 






mo% 



[0023] As shown in the above-mentioned table 1, the ratio of the playback ampUtude of the shortest pit 
and the playback amplitude of the longest pit was almost the same at about 70% in 633nm light source. 
Although the optical disk 1-1 of an example held about 70% and a good value in playback by 670rmi, in 
the optical disk 1-2 of the example of a comparison, and 1-3, it became about 50%. Furthermore, in 
playback by 690nm, although the optical disk 1-1 of an example and the optical disk 1-3 of the example 
2 of a comparison were maintaining about 70% of rate of a gain, the optical disk 1-2 of the example 1 of 
a comparison has become small [ the rate of a gain ] even to about 45%. Thus, the light near the longest 
wavelength receives, the masking effect happens, and the optical disk 1-1 based on this invention is 
understood that the good regenerative signal is acquired within limits which can be system materialized, 
however, the light of the wavelength near [ whose optical disk 1-3 of the example 2 of a comparison is 
an elliptic trochoidal wave length band in the optical disk 1-2 of the example 1 of a comparison as 
opposed to light with a wavelength of 633nm or more which is minimum wavelength ] 670nm — 
receiving ~ any ~ a wavelength dependency ~ **** - it understands that it is impossible to raise f ** 
by making small exposure spot size which it hears, 
[0024] 

[Effect of tfie Invention] Since a mask layer is set up according to the optical recording medium of this 
invention so that the effectiveness which makes the diameter of an effective spot small may become the 
largest when the light near the longest wavelength of the predetermined light wave length range 
appointed as what can carry out playback or record playback of the information is irradiated as 
explained above It is possible to m^e large the above-mentioned light wave length range to the 
maximum extent, and the correspondence to the compatibility of the future source of short wave 
Nagamitsu and the existing light source can be taken easily. Moreover, it can respond to dispersion in 
Ught source wavelength etc., and is also reducing the problem of the compatibility between regenerative 
apparatus (or record regenerative apparatus), and the cost-problem of equipment. 
[0025] Moreover, are higher than light transmittance when the light transmittance when irradiating the 
hght of the minimum wavelength of light wave length within the limits in a mask layer irradiates the 
light of the longest wavelength. And from minimum wavelength, since the light transmittance curve in 
within the limits of the longest wavelength set up so that it might become smaller than the straight line 
which connects the light transmittance in minimum wavelength, and the light transmittance in the 
longest wavelength If the light source of above-mentioned light wave length within the limits is used, it 
will become possible to build a system with Uttle regenerative-signal degradation. 



[Translation done.] 
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